The feasible, reliable and selective multi-template molecularly imprinted polymers (MT- 
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Preparation of vinyl modified SBA-15

143
The surface of the as-prepared SBA-15 was modified by MPS according to our previous report
144
[31]. Briefly, 500.0 mg SBA-15, 10 mL MPS, and 50 mL anhydrous TOL were placed into a 100 mL 145 three-necked flask and stirred. Then, the mixture solution was degassed with N2 for about 10 min remove the templates until no PNS in the supernatant was detected using a UV spectrophotometer.
162
The resulting imprinted polymers were repeatedly washed with MeOH until the supernatant was 
Evaluation of the binding ability of SBA-15@MT-MIPs
169
To evaluate the adsorption performance of SBA-15@MT-MIPs, the isotherm, kinetics and 170 selective adsorption experiments were carried out. All experiments were repeated three times in 
178
In order to investigate the recognition performance of adsorbents for target molecules, an 179 equilibrium adsorption experiment was studied at various concentrations of PNS ranging from 0.5 180 to 4.0 mmol L -1 . The mixture was kept shaking for 80 min at ambient temperature.
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To investigate the adsorption rate of the obtained SBA-15@MT-MIPs, an adsorption kinetic 182 experiment was conducted. The adsorption time was changed at regular intervals from 0 to 80 min,
183
while the PNS solution was kept at a concentration of 3.0 mmol L -1 .
184
To measure the specificity of SBA-15@MT-MIPs, UA and OA were adopted as structural 185 analogues to compare with PNS. A selective adsorption experiment was investigated using solutions 186 of R1, Rg1, Rb1, UA and OA at a concentration of 3.0 mmol L -1 and incubation time of 60 min. The 187 imprinting factor (IF) was used to evaluate the specific recognition property of the polymers towards 188 the targets and structural analogues, which was calculated by equation (2):
190
Here QMIP and QNIP are the adsorption capacities of the template and/or structural analog on SBA-
191
15@MT-MIPs and SBA-15@MT-NIPs, respectively.
192
To investigate the stability and reusability of SBA-15@MT-MIPs, six adsorption-desorption fed with standard laboratory food and water ad libitum except for fasting 12 h prior to experiment.
204
The extract solution was orally administered to rats at the doses equivalent to 10 g kg -1 of the powder 
209
In order to reduce complexity of plasma matrix, the extraction was carried out by adding 
242
The selectivity of SBA-15@MT-MIPs is closely related to the number and shape of binding sites 243 within the polymer network structure, as well as the rigidity of the complexes formed by template 244 molecule and functional monomer [36] . Therefore, monomer selection is the first priority for the 245 synthesis of SBA-15@MT-MIPs with good affinity and high selectivity. In this study, three potential 246 functional monomers (4-VP, AM and MAA) were screened to prepare the polymers. In Table 1 , SBA- 
252
In addition, the ratio of functional monomer to the cross-linker has an influence on binding 253 capacity and rigid polymer network. In this study, 1:4 was the optimum molar ratio of monomer to 254 cross-linker according to previous paper reports [37, 38] . in this study were THF, EtOH and EtOH-ACN (2:3, v/v) and these are common organic porogens 272 that are normally used during the synthesis of MIPs [40] . The results were shown in Table 1 
277
From all the above, the three parameters including the selection of the functional monomers, the 278 molar ratios of template to functional monomer and the optimization of polymerization porogens 279 have been optimized and the optimal material was SBA-15@MT-MIPs-3, which was employed for 280 further study. The FT-IR spectra ascertained the successful synthesis and modification of SBA-15. Meanwhile,
281
286
SBA-15@MT-MIPs had been prepared successfuly. As shown in Figure 2A indicating that the vinyl-terminated SBA-15 was obtained.
295
The FT-IR spectra of R1, Rg1, Rb1, SBA-15@MT-MIPs and SBA-15@MT-NIPs before eluting 296 templates were explored, and the corresponding results were presented in Figure 2B . The as-
297
prepared SBA-15@MT-MIPs before eluting templates (Fig 2B-d) clearly displayed the characteristic 298 peaks of R1, Rg1, and Rb1, including the peaks at 1078 cm -1 and 1045 cm -1 corresponding to [42] , while 299 the peaks were not shown in the spectrum of SBA-15@MT-NIPs (Fig 2B-e) . It can be inferred that R1, Figure 3A . Compared with SBA-15, significant differences in morphology and particle
311
shape can be seen from Figure 3B , SBA-15@MT-MIPs with a honeycomb-like form exhibited high 312 density of macropores, which were ascribed to the generated imprinted polymer thin layers. Besides,
313
the results confirm that agglomerated particles had nano-sized which provide suitable structure for 314 SPE adsorbents. To investigate the morphology and microstructure thoroughly and intuitively, the
315
TEM images of prepared materials were obtained. As can be seen in Figure 3C and D, all samples 316 displayed the well-ordered hexagonal mesoporous structures, similarly indicating the structure of 317 SBA-15 was maintained after modification and polymerization. However, noticeable differences 318 between them can be distinguished in the images. As illustrated in Figure 3D , the imprinted polymer 319 layers with uniform thickness were densely combined with the surface of mesoporous carriers. As 
N2 adsorption-desorption analysis
343
N2 adsorption-desorption analysis was used to evaluate the porosity changes of the mesoporous 
357
Binding isotherm is a measure of the concentration dependent recognition behavior of a system.
358
As shown in Figure 5A , the adsorption capacities of SBA-15@MT-MIPs and SBA-15@MT-NIPs for 
363
The IF of the SBA-15@MT-MIPs for PNS was also found satisfactory (IF=2.11). Evidently, the number 
374
The adsorption kinetic study can provide valuable information about both the binding and the 375 rate-controlling mechanism. As indicated in the Figure 5B , the adsorption rate of the SBA-15@MT-
376
MIPs towards PNS increased sharply in the first 30 min, and then slowed down gradually to reach 
402
The stability of SBA-15@MT-MIPs was evaluated by comparing the adsorption capacity towards 403 PNS at each cycle. As shown in Figure 7 , the adsorption capacity decreased slowly with an increase 404 in cycle times. After six adsorption-desorption cycles, the adsorption capacity was about 9.09% less.
405
The slight decrease in adsorption capacity mainly resulted from the partial destruction of the 406 recognition sites during the elution procedure. The results indicated that recognition, interaction, and 407 adsorption processes occurred reversibly and the polymers had excellent stability and acceptable 408 reusability. So, it could be used for practical applications. 
421
The results were shown in Figure 8 . It can be observed that at least 70% of the PNS were washed off 
431
The selection of eluent plays a key role in excellent sensitivity and precision. It was reported that replicate analyses, which demonstrated that the developed method had a satisfactory reproducibility. The accuracy and practicability of the method were verified by spiked recovery and summarized 450 in Table 4 . Since no PNS in the collected the rat plasma samples of was detectable by the proposed 451 method, spiked recoveries were carried out of the samples spiked with 2.5-16 ng mL -1 R1, Rg1 and Rb1
447
452
to evaluate the developed method. As can be seen, the average recoveries at the middle concentration To evaluate the enrichment and impurity-removing property of the MISPE column and whether
463
the method is suitable for low concentration detection, the proposed method was applied to the 464 analysis of PNS in rat plasma samples and the results were shown in Figure 9 . As shown in Figure   465 9a, because of extremely low concentration, the analytes were hardly detectable without performing Table 5 . 
477
480
As could be observed from the chromatograms, the sensitivities of three saponins in plasma 
Conclusions
493
In the present study, the innovative multi-template imprinted polymers based on SBA-15 have 494 been prepared by combining the merits of surface imprinting technique and mesoporous material.
495
The obtained SBA-15@MT-MIPs exhibited good characteristics such as excellent adsorption capacity, 
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